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ABSTRACT : 
A study was conducted to determine if. covert 


réader-generation of interspersed prequestions would affect recall of .- 
science-oriented prose. Sixty, college: freshmen in a basic skills 

reading course were divided' into three ‘groups: Group I. received 5 

hours of training and practive in the construction of self-genérated 
questions, including. recognition of topic ‘sentences, paragraph 

organization, and differentiation -of various question types; Group II 

was given, in 1 hour, a condensed version-of the same. training} and 

Group III, the controt group, received alternative training. Subjects 

read science passages written at the 9th and 16th grade levels and : 
completed multiple choice and competition criterion tests immediatély 

and 1 week later. Results showed that (1) there was no overall effect 

for treatment; (2) treatment groups scored higher on the difficult 

‘passage and lower on the easier passage than did the control group, 

,with Group I the highest and lowest respectively; (3) a strong trend 

was indicated for the treatmént groups to score higher on delayed and- or 8 
lower on immediate recall measures; (4) there were no significant : 
differences between; training groups; and (5) no between-group 
differences: resulted from the two types of criterion posttests. ee 
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The’ present study was designed to determine whether covert’ rp ‘ 
a 1 me > 3 
reader-generation of ‘interspersed\prequéstions attecte recall of ° sciénce- ye eah J 
i * oriented prose. ‘Sixty col}gze freshmen in a, basic skills reading course , fore 


s 


‘ were divided into three groups: Group I zadeibus five hours ‘of training 
_ and practice, Group II -received one hour,’ and “Control Group ‘III received ~ ‘ ms 


e 78 


eRPeNn gee instruction. Evaluative testing included sciénce passages at , #4 ag 


Fad . 


the ninth and anaes grade levels, followed immediately and one week 


later by moitiple choice and completion ériterion teats. els ‘There was 


4 * se OF 


He P %, 
sno overall effece ‘for treatment. 2.. Treatment groups. scored peer on : 

“the difficult passage and lower on ‘the easier passage than ia control, : . 
with Group: I highest and lowest respectively. 2. A — (p<. 06) “5 


trend was indicated for. the treatment groups to score higher on delayed 


’ 


a and lower on iumadtate measures. 4. No significant differences were. . ia 
ry * S ’ 3s ‘, an . 
° found between the two training groups: 5. + No ‘between-group differences: 


, resulted from the two types of criterion posttests. ~ 
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‘Rei nst ‘estienee have os been recognized. ‘as being 


Avasiiivative in improving comprehension and: retention. (Washbourne, °<. 


1929; Holmes, 1931). While Ee effacts of veetrinentecrpravided 
“questions have received a akgue deal: of attention: from researchers 
(Rothkop£, 1966; Frase, 1967; Anderson & Biddle, 1975), he use of * 
| Feader-generated questions has: ‘intrigued stuay sh skills researchers 
a. being’ more valuable in. ney Sakic aituations- (Robinson; 19613. 
Singer, ‘1978; Singer. & ‘Bonlan, 1982).- : a tee 
* wittrock (1974). we a: SgSheareve node of learning®, 
which suggested that when the learnér generates his cu study 
aids,y. the integration of new “information with previously, existing 
knowledge . is enhanced (Doctorew, Wittrock, and Marks, 1978; -Mayer, 
1980).. Senmekelion of leaining aids allows ye greater semantic 


> 


Beers e (Craik -& Lockhart, 1972) in which the learner can 


~ 


recognizé patterns and relationships among ideas and extract , 


meaning in a more comprehensive fashton. 


or ' In general, attempts. ‘60 ddudnst tate: the effectiveness of * 
reader-generated questions have been disappointing (Morse, 1975; 
Schmelzer, 1975)" A well-known study by Frase and Schwartz (1975) 
did find improved retention, but subjects worked in pairs’ to 
cece has other, rater than constructing their éwn questions. 
More recent studies, in which: subjects -have received prior 
; training and practice in- question generation, to develop fluency | . 
in the procedure and to improve quality of questions, have a 
indicated that the srodediire can be effective under eertsia: f 
circumstances. Andre and Apdersen: (1978-4979). foiund that low 
ability subjects benefit from use of se1f-questioning: Stinger and 
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Donlaw (1982) carried: out a training program-in which treatment - 


“@ 


¢ 
& 


. 


% 


ray "fill-in" criterion tests) versus accessibility (multiple choice 
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factors implicated. but not explored in past studies of, 


‘ between -- subjects factor employed as a grouping variable. A : 


- : x : ° a . F A 2 a 
subjects learned to: generate questions BRET ORE Aehe to the highty. F, oh ah 


, conventionalized structure of narrative text.‘ Pindliigs indicated 


that the treatment groap' s retention scores improved after several 
P P 


training’ sessions. 


The present. study was designed to partial out aayerae 


a 


> ck. 


reader-generated adjunct: questioning. The eae tabi of primary . ' ’ 


~~ 


interest’ was that of reader-generated. questioning itself, the * 


second variable was thaf of length of training. Two treatment 


groups were administered five hours (Group I) and one hour. (Group - : m 
F : ies. : ‘ “ ? 


II) of training and practice. ° | eRe af t 
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A third issue was that of immediate versus delayed recall. 
Resear-hers have, often left this’ variable unexplored, despite the ; 


obvious, value of delayed recall in the ‘study of. Apgening ey er 


Berateyt ans It was hypothesized in the present’ meudy that the a A 


’ processing engendered by questioning would be particularly. : oe 
‘conducive to delayed memory (Craik & Lockhart, ,1972; Recioney, ae . 
1954)... ee uy, ; . e P : r 


A fourth factor, that of availabidity (completion 


criterion pants) of information, was ead aas The: fifth factor, 
difficulty of reading material, was. nets ta < important, as i y 
sp weevroys ‘research had suggested that aoinee aids are of? 


particular value when ‘text is difficult ‘for students to process 


‘a Cd 
(Andre. & si ag 1978- ~1979). to ‘ 
‘The probien of retaining prose aitekiaL ‘is ‘of special r . os 
importance to underprepared college students, and‘therefore a : ‘ 
; ‘i a) fs ad 
¢ r . 


basic skills college population was selected for the present 


*, 
5 a ‘ ; 3 


study. 3 ~, ; ‘ . . 
om * tavadaltion; this study {improves upon prior research ins 
Ena the actual type of, questions used were interspersed, covert _ me 
modified prequestions,. iNT EAE to those suggested by Robinson 
1961). That is, qisstiens were developed internally, one ier. 
paragraph, based upon the lead Sentence of the paragraptt, which is 


‘ _4@ ‘ 
usually a topic senthnce in expository text. ‘In _informal’ pilot - Ms 


i 
r 


| studies, interspersed prequestions, proved to be tine* effective and 


/, especially productive in terms of setting: purpose for reading. 
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Y Subjects 2 cast 
. t a 4 
ac _) * * : =e ‘ : . ; ° . F & x 
re Subjects were drawn from a freshman basic skills. reading : 


e* ° 


.” program, ,haying: been piaped in the program on’ the basis: of“ scores & 
below 162 on’ the reading comprehension auheant of the New Jersey 
College Basic Skills Placement. Test, or below 300 on the verbal 
section of the Scholastic Aptitude-Test,~ Mean raw score on the : 
Né1son-Denny Reading Test, Form/D, comprehension subtest, was 
32.95,: which represents ‘the, 5th percentilé, Mean raw score for 
Group I was one 00, Group II was 31. 59, and Group III was 33% 33. 
Students were: for the most part members of minority groups. After 


. ane assignment to one of the three conditions, training took 


a 


Place during normal class time in. ‘Separate, classrooms for each 


9 y . 
‘ P ° . r AY 


group. ‘ “o> ais 


Training . ! i & 


. * Nc 
- - Treatment Group I (exsandad Training) was given five hours . 


of training and practice in construction of self-generated 


questions. Training included recognition of topic sentences, © aay K 


‘ . paragraph organization, and differentiation. of various question 


. 


types as appropriate to paragraph content and structure. 
"_ Preatment: Group II (Brief Training) was given a Sasae veraton 


of the same traiping. Group III, :the control group, received 
alternate training. afi A a: : ae ‘ . 


The training program, devised in the form of 


a self-correcting workbooks to control for. the teacher factor, Was. e 


purposely: designed to be as standard and generalizable ag posstble 
so’that results could be attributed to the qdestioning iteelf 


2 - 
_—~ rather than to: an innovative technique or to : hamtooa ‘ ° 


’ 


eygorsthm for daeseion send Prue Tas 4 Subjects were asked: to 
, _ fdentity the topic and organization of each paragraph in a reading 


selection from its first sentence? ‘Varied expository structures 


id 


were examined, ‘such &s main. jAea/euptorting details, cause and > 
effect, process, and definitional. Subjects then constructed 


questions appropriate to the particular® PUPUCEEEE and read’ to fan 


— 
information relating to the question. “iphes carried out this same 


procedure’ with each paragraph in the reading selection, and alsa 


e a 


attempted to identify _inter-paragraph relationships to use as- 


‘bases for questton construction. ‘ be, se 
During “fe three training sessions, Hehe and Group "4 Le . 


(except when itself undergoing quest ioning- training). were “assigned 
en 
altetnate workbook-like -readings involving recognition of ' 
‘ Bot ° a ae 


« 4 
- A Ld 


expository’ organizational structures frequently occurring in the 


content areas. ‘Assignments. were judged to be of equal length and . 


* 
2 . 


» difficulty to’ the assignments used in the training sessions. 


ed 


4 oe we . 
Two passages were administered in random order during the 
final criterion posttesting, with similar, textbook~like pone 
from the sotences and similar gutuctural organizations. The easy. 
Passage was rated - at the ninth grade'level: (Fry readability gtaph) 
and entitled iuiscotery by Accident." The passage was 804 words 
‘long. The diteieult wassuae, "The Use of iveancgraphy)” wax 817. 
words long’ and rated at the.sixteenth grade level.- Every - 
paragraph in both selections began‘with a topic senténce. 
- _ Subjects in the treatment: groups were Anstructed to use 
_ covert selt~qiidsbioning techniques, while the ‘control group stiapiy 
read. All gioops were instructed to use the entire eleven hinutes 
allotted, rereading oF studying if. they finished early. 

; In order to insure that treatment subjécts followed | 
Anstructions to cone teust questions, a third passage was ® 
‘administered to all subjects without informing them prior to'or. 
du ing reading that it was in any way different from the two test 

passages, ‘ Instead of being followed by test questions, this 
Passage was followed. by a request that the treatment ane 
recall and write the questions they constructed. ‘Subjects were 
informed at the beginning oP the test session that one or more of 
these exercises existed in each test package. Results indicated 


4 - : . 2 
that questions constructed did deal with relevant aspects. of the 


‘ 


topic sentences, a, factor which, made post hoc construction of 
accurate questions highly unlikely. No subject was dropped from 
the skidy on the basis/of this panedae. 

Two tests of immediate retention were administered for 
each passage. muesnsuns were of the lower-level, detail type. 
Reliability was connie’ as .80 for both fill- ia, tests, 85, for 
the easy waded pile choice test, and 87 for the” ‘difficult multipye 


choice — ne; same lial were administered one week later, to 


check longer, beri devantion, : » 


. 


< peaulte 
¢ 2. \ 
The one between-eubjects grouping éactor consisted of 
three levels, extended training, brief ,training, and Sort ral. 
There were three within-subjects crossed factors ve: two levels 
each: ,Time (immediate and‘ delayed), difficulty (easy ane . 
difficult), and type of West (completion and. multiple. chalvéy. 
Levels of difficulty and type of test were randomized within time 
‘for test administration, Data was analyzed ating an “analysis. of ; 


variance with eapaaced measures on the within-subjects factors. 


Composite and.group scores are presented in Table 1. No 


natn, Shrecks were found for treatment. Main effects, -to’ be 


1 


4 
a) 


expeRted and of limited interest, weré found for ca aad 


and type of test. 


The key finding for the study van a treatment by 
difficulty interaction, with an FE value of 3.28° (2457; P<. 05)> - 
Group I performed better on the more difficult passage ener did 


the ‘Group III control, while the: a? aa was true for the Sas 


& ; , : 
if . * e 


“ 


passage, a result significant at the .01 level Aopen to 


‘Scheffe post hoc ABPSLSEONes Group II's results were 
a, intermediate in both cases, and not. giwnitieaneiy different from 


. 
- ‘oe 
‘ 


either, Group: L oY TLE, * y! ao ty 
Analysis also suggested that she treatment aay have he ty ab 
some effect when testing way delayed. In the analysis’ of the 
ad treatment by time relationships, the F value Breguced was 3.05 
(2, 57), yletding a two-tailed probability of .0554. Groupe I and 
II scored’ very Glone to one another, while Group III did somewhat 


better than the two treatment groups on the. immediate tests and 


worse on the delayed tests. 


Di’cussion 

‘ _ Of the seven possible interactions involving eh treatment 
factor, only ane was significant, difficulty by gvoup. In 
addition, the apparent relationship between treatment.and time of — < 


“eetteMon posttest merits discussion. a 

" The group\ by difficulty of passage interaction ee anit: 
” @ewely to prior findings that poorer readers are -more facilitated 
i by the use of adjung¢t questions than Berber readers (Mayer, +1975; 
-~ Andre & Anderson, 198-1979). The present study; taking a 
different approach, co »mpared aia ve different difficulty 
levels with the same readers. For the easier passage, the control 
group actually scored D etter than Group I. For the difficult | 


' passage, the reverse was true. oparently the. self-generated P 


questioning procedure is\beneficial when carried out with 


. * 


ehatlenging material, ‘Bae can prove’. " deleterious if ised with 


‘easier material. 


”~ 


These results suggest that’ : ears generation may be 


a 


helpful when text is so complex” as to warrant’ “extra analysis, but © 


it may hinder retention when the text is simple to understand. In 

,the difficult passdge, the questioning may have provided the basis 

een which the requisite integrative ma associative semantic 

elaborations were performed (Mayer, 1980). detention of the 

“simpler passage, sufficiently analyzabie dichsite apantat Pi F 
elabocative techniques, actually declined when automatic re . 
comprehension processes were disrupted b the strategy. i Cte wens , 
Metacognitive abilities of the readers were sufficiently mature to ' a 


‘provide fluency, and the questioning strategy apparently’ impeded . 


2 


the automatictty: to be expected when mature readers eieounkir 
“ ry 


Bairly simple material. ae 2 : ee oe a 
Results of the treatment by time relatigfthip, while not* ” , , 
found to be significant at the .05 level, warrant discuss ién HERS ' 
and further investigation in the future. ; , "i 
a The results support the contention. that self-generated } 
questioning bectntguss may be most sef fective only under certain 
Specific soddvetonag In. no ea acl test did the two treatment 
groups, show clear superiority over the control. mea on the _ 
average, the ‘control group scored better than the. treatment groups 
on the immediate tests. It is quite possible, chen’ thee. the 
self-generated questions actually twpeded immediate retention. ee 
[ On the delayed measures, however, the treatment groups | 
“scored higher than the control, hough not to £05 significance. 


It seems that. questioning may be of valie for delayed recall, —~ao : 


oe : 


especially for ihaterial aeiek is difficult or challenging in 
nature. If this contlusion “can be verified by further research, a 
it would fit comfortably into Craik and Lockhart's (1972) "levels 
of processing" model, which: suggested that cognitively lower level 
processing ‘leads to better short-term retention and worse , fs 
‘long-term retention. precewetig of a iidews more semantically’ 
elaborative nature jeads to better long-term and decreased‘, - 
short-term retention. The key purpose of generative learning is 
to preyiue for increased semantic analysis of information, the 
activation of relevant schemata, and, the opportunity to bring 
these pnoeied® structures to bead on ‘the problem under - 
° ‘COPSAMeEAELED (Wittrock, 1974; Anderson & GADVEEs 1981). 
No qualitative differences were noted in results on, the sg 
.multiple choice and completion cunts, While questions eonstructed : 
by Sabdects were generally of a higher level, oriented toward text 
organization, the criterion questions on the tests were and kacw iy 
low-level detail types. Future research might benefit from . 
alternate forms of criterion measures, such as free recall. : 
protoéols or structural hierarchy diagrams. 
‘The. present study did not find any “significant | differences 
due to amount of training, though on ‘each of the four criterion " 
_ tests which did show results dn aunt: of either Group I or nae ; 
the Brief Training ‘Group QI scored at’ some inkernediate level 4 % 
between the two. On ue one delayed tests which: demonstrated 
Group I ‘superiority,. Sous II's score was enily 223% lower than 
raat of Group i. Apparently side a student -has received ee: 
= ‘lesson in self-questioning and sonie practice, there are a ' afi 


diminishing returns for additional instruction and practice. ' 
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